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Abstract of JP2002129177 

PROBLEM TO BE SOLVED: To provide a refrigerator oil for a difluoromethane refrigerant which 
exhibits sufficiently high refrigerant compatibility and lubricity even when used together with a 
difluoromethane refrigerant, and also provide a fluid composition for a refrigerator prepared by using 
the same. SOLUTION: This refrigerator oil contains at least 50 mass% fatty acid esters of 
pentaerythritol. Fatty acids constituting the esters are characterized in that (a) the sum of contents of 5- 
6C linear fatty acids and 5-7C branched fatty acids is 10-80 mol%, (b) the content of 8-9C branched 
fatty acids is 20-90 mol%, and (c) the sum of contents of 5-6C linear fatty acids and 5-9C branched 
fatty acids is 80-100 mol%. The kinematic viscosity at 40 deg.C of the oil is 40-80 mm2/s. 
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^K^X^x— K ^y^^UTy^K^^x- 

i/*;K*X7i- K ^E/ r/^Tv^ K*x:?x — 50 



K ^y!?>fy;i/7y7 K*X7i- K Kfv 
;u7i^ K*X7i- K ^y h'Jfy;i/7y'> K*x 
?x— K ^/f h7fy;U7i/7 K^X7x- h, ^ 
y ^>5f*>;i/7y^ K*X7x- K t/^fy 
Jb7y7KtvX7x-h, ^y y;i/7y*> 
X?x — K : Byt^^fvJl/7y7K^X7x-h, 
; tytU-f^7y t vK*X7x-h, y^f;i/7y7K 
Tt^X^x— K y^<>^7v7K*X7i-hs 
^ri>;UTi>^ Kt^X^x— K y^^7v7 K*X 
^x— K yt^f^7y7K*X7x-h, y/-Jl/ 
7y7h'*X7i-h, yfv;i/7y7K*X7x- 
K y r )>fy^7y^ K*x?x— K S> Kf S'JUT' 
i/7h^X7i-h, yh'Jfy^7y7Kta7x- 
K h7fyJI/7y7 K/tX7x- K v'O^ir 
y;i/7y«v K**3H— K y^fyJbTy^ K* 
x:7x— K y^^fv^7v7 K^X^x— K v 
t^^fy;b7y7 Kt^x^x— K ytl/^^7y«y 
K*X:7x-hH ; Ktty >8xXr;K7)7 5 >i&t L 
T(4. ±lB0)Ktty >»xXf;bi:, ^f^7SX x 

f;i/7sx ^ne^^x ^f;u7sx 

75X ^+y;i/7 5X ^^7 5>, ^^^^7 
y^fil/7 5X ylf;i/7 5X i^P b=;UT 
y^f;i/7 5X y^>f;i/7 5>, y^^yjl/ 
7Sy, y^^f;i/7 5>, yt^f^7$X h 1 J > 
f;u7 5X h y xf;u7 s h'J^Pt°;u7 5>, 
h y :?^jut a h'J^>f^7 = y, h'j^+v^ 

75X hU^^7S>, MJ^^UTS^CD 
75>t, <Dtt*: tMMty >iiXf;^ LTI4. h 
'JX-y^PD?pe;i//tX7i-hs h'JX-^PP 
x^yUTjvX^x— h'JX^PP7ix;^X7i 

— k tKu^^tvt^u^ • ex [v (^0 07;^ 
;u) ] ^X7x- h$ ; S'J >ixxf;ut LTIi, v 
^^^^x^T-r K ^'<>5 L ;u*x:7 7'-r K 
^U7fxX37r^h. v^^;u/nx37r-f K 
;u*x:7r<< K vy -n^x^r-f K v^v^u^x 
77-<h, y f !?yfyJl/*X7 7^ K v Kfy;^X 
77^h, ytKWX77>fh, y7x-;^X7 
7-fh, y^by;b*X77-<h, h'J ^H^X^r 
-< K h'J "O^UTt-vX^T-f K h'J^y^X7 

T>f K MJ^^f^X77^fh, MJ^^UTt-vX 

?r-fK huy — j^x7 7^ K ku^^>;u^x^ 

T-f h. h'J^>^v;U7t-vXy-7-f K hyh #J ri>;U7^ 
X77^h, h »J^-U-r;U7^X^7-r K h'J7x-;i/ 

Tt^x^T^h. h»J^Uv;u^X37r^ h^; ^^-'J> 

Sxxfil,«t LTI4. h'J^l/7tX7tPft^- 
h'J-<>f;i/7tX7tPft*-h, h'J^+v 

;u^^x^^p^^-^— h. h y^^^u^^x^^-D 

h. h'Jt^5 1 ;i/7tX7tPft^-K, h 
'jy -;U77^X^^-P^^-^— h'Jfy;i/7tX7 



(7) 
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v;i/7tX7tQft^-K h'Jf h7f^l/7tX 

^U7*X7*P^:?1-*-- K h'JtU^;i/7tX7t 

^X^D^j-*— K ^Uy;Uv7i-;i/7tX7 
*p^*— K ^->u^;i/v37x— ;u -7^X37^- P^- 10 

K h'JX (n-^n t°;u^x-;u) :7*-x:7;j- 
p^tf-*— K h«Jx (>r v^p t°;u^x~;u) 

^x^sj-p^*— K h'jx (s-^;U37x^;u) 
^x^a-p^*-*— K h'jx (t-^f;i/7i- 
;u) 7^X37^-p^^-^-h^. 7b<3*if6*i£ 0 

fflL^tt«k<, 2fiiu±^ffi^^rffli>-ct,cfcL> D 

[0 0 3 4] V7MO > ^ ^«ffl*/tlifi 20 

01-5. oes%r*fcy. «*:y»*L<iio. 02- 
3. oli%tfe^»c 

[0 0 3 5] Sfc. *»«0)^7;b*P> 
StgaiUxfc^TI*. TIB (i) - (viii) : 

(ii) 'J vv/ux-f JUx^v^i 30 

(Mi) yy;HXfiHi^vtt^ 

(iv) 7U;it*v7>fc^» 

(v) 7J\,*)i>**is s ?>itlsto 

(vi) at»ax?K*vft*tt 

(vii) i#+^ft:ilMltyxxf;b 

(viii) . x#**>fc*MM 
*6ft«»J:y»i*i4*ft< fct l«0>X7K*Mb* 

Ci:A<T?* 4. c*i&a>x#**>fc*toft 

ttj&<»6*i4«fill::fc4o 
[0 0 3 6] (i) 7i-;i/^Uy5/;H- t-jMHx# 

^T*#4o C^tU97m7i-;Uv ? 'J y^UX- 
t^U* I*. 1-13 (D7W;H? 1 - 3 «*rr 

4*0)j&<*lf6*U *T?tK*»4-10(D7^;H 
SUttitO, «^tfn-?W7irMi;yv 

;i/x-t;k i -^^i^uv^i-fyk 

s e c Jl/7x-;i/y; y^l/X-f ;k t e r t 50 



- ^^;u^ x -;uy y yy;n-fik ^>f;i,7i - 

JW) yy;i/X~f;k ^y^7i-^'J yyjH 
— ^rJU. ^ ZfT)\sZ7 x x/u>f g yy;n-f;i/, 

i^i x;uy g > y^x-f;k y — x —Jl? y 

vJl,X-f;k fyJ^i-Jl/^'J yy;i/X-f;HA< 

[0037] ( i i ) 7;Mr;u^ y yi?;i/x- T-sufixsi* 
*yft**iLtlfc SttWlcli* fy;^'JyyW 
— t-;u % ^yfy^^'J yy;i/X-f;k K^rvJU^'J 
yyjU-fik h'Jfy/U^Uyy^x-fyk f V 
7fyWJ yy;n~f;k 2 -x^;u^ S/iU-yy 
yy;H-fJk ^^-^>^;U^'J n-;ky^'J yyjl/ 

x— ^;u. h y ^ tf p— jbzfa/iis h y y y yv;n- 

^x'JX'J h-il^f h7v*'Jyy^x-f 
JU. 1, 6 >yt~;i/y^'J *>v;i,x-f;k 

v;u tf 1 — ;u?k y y y yy>x-f;k 7tf y tvu* u > 

yy zi— y g yyjH~fJk ^'J7WU>^ 
y =i-;uv<fy *>s;;ux— ^;u^*<0g^-c£5 o 
[0 0 3 8] (iii) ^'JyyWXfJUx^y^ 
£*fcLT(4* *»»iriiTIS-*3e (1) : 

R- 



-C— 0— C— C— C 

li \ / 

o o 



(1) 



W (1) R 1****1 -1 8a0Hb*XS£S 
n if«**t*fl:**aWHf 6*1*. 

[0039] ±IB-ffi^ (1) irfe^rRT*«*4x4« 
<b*fftS<tLTI*. MUMftl -1 8 0)7^+^ jft* 
f&2~ 1 8CD7;U^x;Ug % gt^ifc 5 - 7 CD V"y* P TVU 
^rVUS. gfS6-1 8<D7^k>^7P7mS, 
«*»6~1 0©7'JHH, gIS7~1 807^4 

*<S*if6*i4o -*i60)*-cft. KiR»5-i 50>t;u 

tfttMKl - 4(D7miJtt^7;^7i-^ 

[0 0 4 0] u(D«|:54y'«Jyy;i/XXf;^X^y 

jilt ^Jyy^-2, 2-y>H*^;i-k 
^Uyi?M>yx-k yjy^-t e r t 

K v ?r Jyy;i/7^ , JL/-hs £fy yyib 

[004 1] (iv) ry^4rS/^Xb*Hli:Lri*. 
fttettixi^ i, 2-xtK^vx^u>. t;u*;u- 

1, 2-X7K4r->X^U>*36««*-e*4 0 

[0 0 4 2] (v) 7^l/t+y7>^i<!: LT 
li. Jtttttf::!*. 1. 2-xtK^v^^>. 1. 2-x 
1. 2-xtK+v^^-9->. 1. 2- 
X?K+*>^^>. 1, 2-X^y«^X 1. 2 
-XTt^W 1, 2-X7t?^rV^^>. 1. 2- 



xtK^tvO>^^>. 1. K^*>>. 1. 

2- X7t^rV hM^^ 1. 2 -XTf^v^ h^T^^J 
1, 1, 2 -XTjf^rv 

1. 2-X7te^rV^^^^^>. 1, 
1, 2-X7K^r*>^<7^7 ; *>. 2-XTt^W^*! 
1, 2-XtK*Wp^>I£*<^-C£So 

[0 0 4 3] (vi) Bi^^X7K^Mfc^<t L-Cli. T 
te-fiS^ (2) : 
[<b2] 

o 

tfw.mm&m zmm lti^ ibi^»<^ if & *i 

So 

[0 0 4 4] Z<D«fc5fclt»5«X7K*Mb«tti: LT 
1*. *(*WIC|±. 1. 2 -X/tf^v^ n^^r-9->. 
1, 2-XtK^tVV^ PK>^ > % 3. 4 -XtK^vv 
^P^v;^f;i/-3, 4-i^yy^P^41i-> 20 
*;U^vL/- K (3. 

;ut|?;^>. tfx (3, 4-i^v-6-^f;i/v^ 
P^y;^f;b) 7i?^ — K 2- (7-mtv 
^7P [4. 1. o] ^h-3--f;u) -Xt'P (1, 

3- V^^>~5, 3' - [7] t^t v ^P 

[4. 1. o] 4- (T -^^;uxtK^v 

x^;u)-i, 2-X7K+i/-2-y ^iU->^n^** 

30 

[0 0 4 5] (vii) XTK^rMblgfl&K^y i^fJ^ 
LTIi. X/K*->ft**tfcK*»i 2-2 

o <7>Sgj»g££ ittXft i - 8 cD7;u=i 1/- 

l^bftSo 

[0046] (viii) x#*Mbtt»»fcLTI*. Sft 40 

wrctt. *sa. 77-;i »ssa«a>«[«stta)x^ 

[0 0 4 7] ZtLbCDX^V^fc^^^^T't,. 

7K#fiS££14 * £ y [R)-t S 1± s c t £ S C t * 6 . 
7i-i^*'J vv;Ux-^u§2X7t^v<t^&L ^'J V 
^iXfibgi^H^ SBJ*5SX/K*->ft;* 

y;nxf;Hi^v^^, I8a»ax**^b*» 

[oo4 8] *«Baa)i/7;u*py *>^JKffl)*a«a 50 



^2002-129177 



y^x'jx u h— ;nittiix^-T';ua)***3&<*aMt» 

l=«BStt*l*tf, *a«»±M*-e»*L<i*o. 
1-5. j:y»*L<tto. 2-2. 

^^b^cD : 5*>cDia^5i-effii>rtci:<. 291*1 

[0049] a? sir. ***icfci+4»a*aiz»u 

y&ttro*;xttasin*i* 1 e r t -?^;u 

-p-^UV-Jk t*X7iy — )lsAW<07*S — )^ 

<r>mtfo±M ; i-7f;i,7$x n, n 

(2-^^^;U) -p-7i-b>v7 = lsm<DT 
■J7V'-Jl,f(D4I^^ba ; KSftftGUffl ; 3EM 

ft-efcSo **wa>y^;u^-py*>3ftaffl*a«aic 

iiiiS^S^i: LT5 0H*%JaJt-CfeSKyi^fc^ 
Tttl=«B**i&L**«* *aa»fi:«HregFS L < I* 
1 OR*%eiT"Cfcy. £y#SL<li5Sfi%JUTT* 

feSo 

[0050] ±Ea>«lrit*#-rs*«eBa>i?^;u*-a>t 

* >*jKffl»a«a(^fcL^Ti*. 4 o°cizfcits»3tes 

0 mmV 8 ©Birtt?** u t 

So 4 0°cizfetfS»iJtee^4 0 o c^KT*fcS<i:. 
Its B«(Da*^«fcy. **W©y7;itn^>>* 

J«ffl?%3ttiaCD4 0 0 ClZfcltS»ttSli4 SmmVs 
ja±r*fcSCcb*<»^L<. 5 OmmVsiait'feS 
zfc*«J:y#*Ll\, flfe*. 40°Clzfe(+S»ttKA<8 

K(D^7^tPy £>#«/B#36«a<&4 0°ClCfclfS 
H)ttJSl47 8mm2/s JaT-ei&SCi:^»*L<. 7 
5 mmVs JUTCfe* Z fc L J »* L L> 0 
[005 1 ] *^(Dv^;UtP> *>^ttEffl)* 

»«aa>(Mi*tt»tt»iciB3e**tftt^ *?£l< i* 

1 . 0x1 0 11 Q • cmJaJtT'fey. «ty»*L<i* 
1. 0 x 1 012 Q . omHitJUl, *t^^L<!4 
1 . 0 x 1 O 13 Q • cml^±T*feSo {t«8ta*A«StTE 
TKfiS*iS-CfeS<h. WcttEBH»a|[«l=ffll^fc»dl= 

A^«(tfll»ta*tl*. J I s C 2 10 1 rs$i$fc 
lr^imLr?l?^$^S 2 5°CT^*«}g 



(9) 
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fit* [Q • cm] £l>5o 

[0052] $^>{z. **^cd^^;u^-p>^ >7§mm 
±*»*T?»*L<ii2ooppmjsiT-e*y. «ky# 

^L<tt100p pmmT-efey. g**?3:L<l4 5 0 

[0053] *^(7)v^;u^-p^^>;* 
KiB»ai[«tta)^iMatticHSs*L«(i^. *?£L< 10 

140. 1 mg KOH/g£lT-efcy. «fcy»SL<f* 
0. 0 5mg KOH/gJUT-efc-So £&ffi*MifrlB±ffi 

**K!=:^3&^«*»flii:f4. JIS K 2 50 

SJ*S*l4<t [mgKOH/g] £1*3. 
[0 0 5 4] *^fl)v7JI/tn^ 

^KlilOOppmOTt'fey, cky»* 20 
L < 14 5 0 p p mkTF-efcSo K#a>****<«rR±» 

■ ip*4MiMe*tt^+»- 

£f4. JIS K 2272 risa;fctf:E»»aa>K# 

pm] £l^o 

[0055] **wo)y^ju*p^*>»«ffl>*at«a 

(4. i^UpfP * 2 £ 

7Uo^ 9>ftmm*t*ii*m<D*t&mibh lt>Psja< 

3fr*tt£LTI4* fti*W(c(4. ^-AI73>, 

£<> &tz. *j6wa>y^;u*py*»*«ffl»a«a 
(4. aauist. m$E^. 5Siba*o>fltta)»sc©E««i 

*?fz % i;^;u^p>*>*«fcafts*Lfc*a«fflia 

[0 0 5 6] rttfrft. 

i4. ±E**M<Di;7Ju^p^*>^affl^a«at^ 
tti^ ^«aaG)E^S(4. a*. v>:?;u*p>*> 

1 o 0H8i:»Lt 1-10 o oiiSt?fcy , »* 50 



L< (42-s o 0M»-cfc4 o 

[0 0 5 7] tffc. **W0»fta[«ffl3gt«iafit«BlCfcl^ 

[0 0 5 8] **B8i^fei^rfflL^&ii4v^;u^-p^* 

L<I41 -2(Z)/W Ka^tP*- #>3&«»lf £*i 
*. *ttWC:l4«*.tf. h'J7^tP^> (HFC- 
23) . 37;U;J-ax£ > (HFC-1 25) . 

1. 1, 2, 2-f h77jl/tDI^ (HFC-13 
4) . 1, 1, 1. 2-f ^77JltDI^ (HFC 
-134a). 1, 1, 1- hU7;i/tPI^ (H F 
C- 1 4 3a) . 1. 1-v7il/tPI^> (HFC- 
15 2a) *fl)HFC»«, X(4Cttt>(7) 2aia±<^;1 

[0059] v7;i/tP^^^)8 (HFC-32) <h: 

ft<DH FCJMtfc©a^»ili: Ltl*. *i*Ml::r*«5L 

(4. HFC-1 3 4a/HFC-3 2 = 60-8 0ll 
%/4 0-2 0li%(Dl^; HFC-32/HFC 
-1 25 = 40 — 70 gfi%/ 6 0 — 30 gfi%(7)/1'& 
4fe ; HFC-1 34a/HFC-32/HFC-1 25 
= 60 HS%/ 3 0 g§%/ 1 0 Il%0)I^fel ; H F 
C— 1 34a/HFC-32/HFC-1 2 5=40— 
7 0 Rfi%/ 15-35 Rfi%/ 5-40 

14. HFC— 1 3 4 a/H FC-3 2 = 7 0/3 0 S3 
%<D;E'£^ ; HFC-32/HFC-1 2 5 = 60/4 
0 Hi%(DS-&1ft ; HFC-32/HFC-1 25 = 5 
0/5 OXl%0Sdi (R410A) ; HFC-32 
/HFC-1 25 = 45/5 5li%(D;I^8l (R41 
OB) ; HFC-32/HFC-125/HFC-13 
4a = 30/1 0/6 Oli%(Dl^ ; HFC-32 
/HFC-1 25/HFC-1 34a=23/25/5 
2Si%CO/"S'&fi3 (R407C) ; HFC— 3 2/HF 
C-1 25/HFC-1 34a = 25/1 5/6 Oil 
(R4 0 7E) ; «3&<*lf Z*Lt>0> 
*"Cti, R410A, R4 1 OB**HfcLtffl^fc« 

[ooeo] *fc % MmWAtLXUi-Wtibmm+Bl 

(4. 2 5°C. 1 aiffi-e»(*a>t(D36<B*L<ffll^6*t 
£o JlfcMlcttlMKftl ~5. #£L<(41 -4<D7>U 



(■.-:?*» * 5/*a?*>. y^;uv^n3f 
[oo6i] **w©>M«fli»*»***^' l '* B 

OSS%KlTX*fe-i>-tA<»*L<. 6 0g*%KiTT- 10 
fe5CtWy»*U. 5 0S«%iaT-C-fe*-tA< 
LI*. V7^P^>W®*»®^ 

[0 0 6 2] #SSIB©;fc;S&ffl^t*&f£^l-i»3l< % 

L-C1~5 0 0fi»SI5-C-fe5-t4<ff*L<. 2-4 0 20 
[0 0 6 3] 

^KDftXWftfllJ** L-CI*. EttttL 
[0 0 6 4] &&®t Ltl*. »«atlMt4ffl 

[0 0 6 5] ^— ^©m«J6*->* J rA*m-e&&l£ 

7<;ua, jm*«i=b#i*b:'K , J=^^> 
tPjx^uv^S'L'-k tfyrs K-rs h\ tf'M 
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4. fc^aLfcx^;M£5£L-CI*. 7K'JxX-r;H- 

(A I /EI) . /K'JxXt-^u^THI-. jK'JTS K-f 
= K$iHI-a«Lfct.<0 (A l/PE) ^A«tSlfP,*t 

*[0 0 6 6] tt»»(=««^*tt»«tl'"C«** «Bfl-g 
3. 3^">^hP-AKlT. 2 5°C©8Ll!:tf*#E2 
5 0mtnHgtfeltil«W*Ml* , « 1. 0%BI 

jydU i=.*>HB» (*> W>M*XH-9, XH- 
10 xh-1 1, XH-6 0 03?#^lf bh5. 
[00 6 7] 

[XKM KIT. Wfc«atftt*«l=*^l' x "C**W* 

[0 0 6 8] artfc«i ~9BTW.«H»M ~ i o 

KlTI-*1"Si4 1-13 RtfiSttlftl 1~4?$1 
2|::S-rft**fc«*3l=E*LTtma*B«l.fc. 

#**ifciS*4;S©i£tt (4 0°cri;i oo°cirfcit*i() 

~9&(ftttfcMl~7. 1 0©tt»ttl=O^-CI*. 
£x'JX'J I — jUBIBfi^x^T^^lt^^Bi^l-* 3 
its. i&sfci&5~6©m®liiftis©i | ] = £&^& 5 ~ 7 

[0069] 

: /<>^X'J^'J I ;Ut n-^lsf^&tCVT 

SJ42 :K>^X'J^.'J I ;U(t*;U7tOM/lB^ (n 

-^^^2 3^1/%. 3. 5. 5 - I- 'J * f-fr** 

£«&3 : /O^x'jx'j h— (2 

-IfJ^fVSSOtW. 3. 5. 

S564 : <<V* I'JX'J 1 ;Ui:2WU*>&-1'£ ! & (" 

-/<^^a4 0^Wi. 3. 5. 5- HJ /^U^* 

■y->^6 o=t;u%) trof h^ixfA 

: K^I'J^iJ I JUt*;U^>M/1^ (n 

-^^Vl2 5l^%. 3. 5, 5- h-'J/TJU^* 

S-46 : ^o^xu^'j h- ;ut*;u^>M;1^ (2 

.^^AdfiJ-^gSO?^ 3, 5, 
50 S547 : /O^X'JX'J h— jut*;u^>M;1nfei (2 
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h7lXfJl/ 

tcof h7ixf;i/ 

1 O : 'O^X'JX'J h— JU<h 3, 5. 5 - K l J * 

TJi>^*+)-^Mt(DT h7xxf;u, 10 

iai 1 : ^>WJ3-;i/<!:2-ifMW 
i»1 2 : HJ^f P-;U^P/^t3. 5, 5-hM 

(n-^>S2 5 : EJl/%, 3. 5, 5 - h f J ^ 

[0070] 

[0 07 1] ±E(D#K»aiCOU^T. UTFlC^ 



[0 0 7 2] (JfrHEtttfifcttKtt) JIS-K-22 
LT\ y7^tP>»*IH 8 gl=»Ltt«i8lS2 

gig l. -ta>ffl**s 3 o°c^c>a^fc*aiLr. ;i 
**^«»»xi*aaLfct*a)afli*ai36Lfc D jut 

M 1 - 90WWi:o^tll6*ifc«lt* 1 * Jt«« 
*t«r. ftfc\ a 2*. r^gij tit. ftt&tUfttet 

mi*?** 

[0073] (a»ttHK) en»«o>M«fc±flKK 

(SKH-5 1) % TOWH^f-fX* 
(FC250 HRC4 0) l*fcMkKim«£» 
Lfco *tttCIK0tt(cima6OOg«»AL. 

Lfco ^CD^Jt^ 1 0 0°C. ;%&l±;fr£ 1 . 5MPa£ 
Lf:8. eiXf7?10kgf (Xt-*^B«B2#) 
T?SBWIC15«* 1 0 0 k g f *-C±lfT. 6 O#Pb10) 

KBttt^K-vro^rti&tf^-f x^a>»«3B**tfa 
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